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REMARKS 

I. Status of the Claims 

Claims 1-42 are pending and under consideration. 

II. Rejections Under 35 U.S.C. §§ 102(b) and 103(a) 

According to the Office, claims 1,4-8, 11-26, 34 and 35 are anticipated by, and 
claims 2, 3, 9, 10, 27-33 and 36-42 are obvious over, File etal., J. Chemotherapy, Vol. 
12, pages 314-25 (August 2000) ("File"). Office Action, page 2 and 3. 

Applicant respectfully traverses. The Office asserts that File is available as a 
reference under 35 U.S.C. § 102(b). Id. at 2. M.P.E.P. § 2128 reviews the criteria for 
determining the date on which a publication becomes available as a reference. A 
journal article is not available as prior art until it is received by a member of the public. 
M.P.E.P. § 2128.02 (citing In re Schlittler, 234 F.2d 882, 110 U.S.P.Q. 304 (CCPA 
1956). As shown in the attached Exhibit, the library at the National Institutes of Health 
did not receive the Journal of Chemotherapy, volume 12, no. 4 until November 3, 2000. 
The date stamp for that journal appears on the first page of the first article in that 
volume, which is entitled "Multiantibiotic Resistance of Gram-Negative Bacteria Isolated 
from Drinking Water Samples in Southwest Greece." The date stamp thus provides 
evidence that the File reference was first available to the public on November 3, 2000. 

This application claims benefit of provisional application no. 60/232,809, filed 
September 15, 2000, and provisional application no. 60/245,744, filed November 3, 
2000. Consequently, File is not available as a reference under 35 U.S.C. § 102(b), nor 
is it a reference under 35 U.S.C. § 102(a) because that section requires that the 
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reference describe the invention in a printed publication "before the invention thereof by 
the applicant for patent in the United States." 35 U.S.C. § 102(a) (emphasis added). 

File is not available as a reference under any section of 35 U.S.C. § 102. 
Accordingly, Applicant respectfully requests withdrawal of the rejections of record under 
35 U.S.C. § 102(b) and 35 U.S.C. § 103(a) based upon the File reference. 



In view of the foregoing remarks, Applicant respectfully requests reconsideration 
and reexamination of this application and the timely allowance of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to our deposit account 06-0916. 
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Summary 

In this study we monitored the sensitivity of 239 Gram-negative bacteria (of 
fecal and non-fecal origin), isolated from the old drinking water distribution 
network of Patras in southwestern Greece, to 20 antibiotic agents. Two meth- 
ods were used to find the multiresistant bacteria (bacteria resistant to two or 
more antibiotics): the diffusion disk method and a serial dilution method. The 
Gram-negative bacteria tested were: Enterobacteriaceae (62), Pseudomonas 
(145), Vibrionaceae (24), Chromobacter (3), Acinetobacter (2) and others 
(4). The highest levels of antibiotic resistance were obtained for cephalothin 
(86.7%), ampicillin (77.5%) and carbenicillin (71%) followed by cefoxitin 
(55.4%) and cefuroxime (51.2%). Intermediate resistance levels were found for 
ticarciUin (31.3%), ceftizoxime (31.2%), chloramphenicol (30.3%), and cefote- 
tan (25.2%). Low resistance levels were obtained for cefotaxime (17.9%), sul- 
fisoxazole (15.2%), ceftriaxone (12.5%), tetracycline (11.9%), 
trimethoprim/sulfamethoxazole (7.4%) and piperacillin (2.4%). Overall 91.3% 
of the Gram-negative bacteria isolated from drinking water were multiresistant. 
No resistant strains were found to quinolones, aminoglycosides, imipenem, 
aztreonam, ceftazidime or cefoperazone. The high antibiotic resistance rate of 
the isolated microorganisms from the Patras drinking water supply is dis- 
cussed. 

Key words: Antibiotic resistance, multiresistant bacteria, drinking water, 
Greece. 



INTRODUCTION 

The occurrence of multiantibiotic resistant 
bacteria in the potable water of all municipal 



distribution systems has significantly increased 
1.2,3,4,5 The increase in bacterial pathogens 
observed in municipal water systems has been 
demonstrated in many studies and is significant 
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Summary : — — 

Six hundred patients were evaluated in this randomized, double-blind, dou- 
ble-dummy, multicenter, parallel-group study comparing the efficacy and safety 
of gemifloxacin (320 mg once-daily for 5 days) and amoxicillin/clavulanate 
(500/125 mg three-times daily for 7 days) for the treatment of acute exacerba- 
tions of chronic bronchitis (AECB). Of note, more than 90% of study partici- 
pants had stage 2 disease at study entry. The two drugs were found to be 
equally effective, with clinical success rates of 93.6% for gemifloxacin and 
93.2% on amoxicillin/clavulanate (95% CI -3.9 to 4.6). Bacteriological success 
rates favored gemifloxacin (90.9% compared with 79.5% for amoxicillin/clavu- 
lanate; 95% CI -3.3 to 26.0); however, this difference was not statistically sig- 
nificant. Gemifloxacin and amoxicillin/clavulanate were both well tolerated. In 
summary, gemifloxacin was found to be well tolerated and effective for the 
treatment of AECB, suggesting it is well suited for empirical treatment of this 
common respiratory condition in the current clinical environment. 

Key words: Gemifloxacin, amoxicillin/clavulanate, chronic bronchitis, effica- 
cy, safety, clinical trial, fluoroquinolone, quinolone. 




GEMIFl 



c 

in ro 
15-2 
alone 
patte 
infec 
bront 
12 n 
admi 
accoi 
with 
pneu 
the \ 
95% 
appr« 
thera 

c: 

for A 
due 1 
resist 
In the 
lates 
of H. 

5.6 j 

antibi 
estim 
cillin- 
poter 
antib. 
avaiU 
cillin- 
be si 
macn 
resist 
Amei 
Euroj. 

O: 
has b 
mase 
Clavu 
clinic* 
and I 
most 
able 1 
tion 
years 
lanate 
mal i 
beco 
newei 



© E.I.F.T. sri - Firenze 



ISSN 1120-009X 



r. 



GEMIFLOXAQN VERSUS AMOXIQLUN/CLAVULANATE IN THE TREATMENT OF ACUTE EXACERBATIONS OF CHRONIC BRONCHITIS 315 



many; 

itton, 
egc of 
vport, 
rntDe 



INTRODUCTION 

Chronic bronchitis is frequently encountered 
in routine clinical practice, affecting as many as 
15-21% of the adult population in the USA 
alone *. Chronic bronchial disease predisposes 
patients to frequent lower respiratory tract 
infection, with acute exacerbations of chronic 
bronchitis (AECB) accounting for approximately 
12 million physician visits and 10% of hospital 
admissions annually 2 « 3 . Bacterial infection 
accounts for the majority of all AECB episodes, 
with Haemophilus influenzae, Streptococcus 
pneumoniae and Moraxella catarrhalis being 
the predominant causative organisms in 85- 
95% of cases 4 . The most usual treatment 
approach is consequently empirical antibiotic 
therapy directed at these three pathogens. 

Choice of appropriate antibacterial therapy 
for AECB is becoming more difficult, however, 
due to the increasing prevalence of antibiotic 
resistance in the principal causative pathogens. 
In the USA, for example, almost all clinical iso- 
lates of M. catarrhalis (>95%) and some 38% 
of H. influenzae isolates produce p-lactamases 
5 - 6 . This results in resistance to some p-lactam 
antibiotics, most notably penicillin, and current 
estimates indicate a similar incidence of peni- 
cillin-resistance in S. pneumoniae (34%) 6 . The 
potential for cross-resistance between classes of 
antibacterial agents is a further concern, with 
available data demonstrating that many peni- 
cillin-resistant strains of S. pneumoniae will not 
be susceptible to oral cephalosporins and 
macrolides 6 - 7 . Although most data on antibiotic 
resistance are currently derived from North 
America, similar trends have been observed in 
Europe 8 * 9 . 

One approach to overcoming this problem 
has been to combine amoxicillin with a (3-lacta- 
mase inhibitor such as clavulanic acid. 
Clavulanate-potentiated amoxicillin has proven 
clinical efficacy in the treatment of AECB 10 " 12 , 
and has recently been shown to be one of the 
most cost-effective antibacterials currently avail- 
able for the clinical management of this condi- 
tion 13 . Experience gained over the past 18 
years has established that amoxicillin/clavu- 
lanate has an excellent safety profile and mini- 
mal interaction potential. As a result, it has 
become the 'gold standard' against which 
newer antibacterials are judged 14 . 



Fluoroquinolones have also been shown to 
be effective for the treatment of AECB 
although the efficacy of older drugs of this 
class, such as ciprofloxacin, may be limited by 
their low intrinsic activity against clinically 
important Gram-positive species, most notably 
S. pneumoniae 20 . Newer fluoroquinolones, 
such as trovafloxacin, have a much broader 
spectrum of antibacterial activity. However, the 
potential for serious adverse effects with 
trovafloxacin has limited its clinical utility 21 « 22 . 

Gemifloxacin is a novel, broad-spectrum flu- 
oroquinolone, which appears to be well suited 
for the treatment of AECB, having potent in 
vitro activity against H. influenzae and M. 
catarrhalis as well as S. pneumoniae 23 * 25 . 
Importantly, gemifloxacin retains this potent 
antibacterial activity against p-lactam and 
macrolide-resistant strains 23 * 24 , and is also 
active against isolates of S. pneumoniae and 
H. influenzae with decreased susceptibility to 
ciprofloxacin 26 - 27 . 

The aim of this study was to compare the 
clinical and bacteriological efficacy and tolera- 
bility of gemifloxacin in the treatment of AECB 
with that of amoxicillin/clavulanate. Both 
antibacterials were administered orally, with 
dosing regimens of 320 mg once-daily for 5 
days and 500/125 mg three-times daily for 7 
days, respectively. 



PATIENTS AND METHODS 

Patients 

Male or female patients (age >40 years), 
with a history of chronic bronchitis character- 
ized by cough and sputum production for more 
than 2 consecutive years and for most days in 
a period of 3 consecutive months, were consid- 
ered for enrollment into this trial. All patients 
were required to have an acute exacerbation 
(defined as increased purulent sputum, cough 
and dyspnea) suitable for treatment with an oral 
antibacterial to be eligible for study participa- 
tion. 

Exclusion criteria included: serious underly- 
ing respiratory disease (such as pneumonia, 
cystic fibrosis, tuberculosis, bronchiectasis or 
active pulmonary malignancies); a history of 
epilepsy, convulsions or myasthenia gravis; a 
history of hemolytic crisis or known glucose-6- 
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phosphate dehydrogenase (G6PD) deficiency; 
and presence of any other complicating infec- 
tion, disease or condition that might compro- 
mise evaluation of the study drugs (such as HIV 
infection, renal impairment, abnormal liver 
function tests, alcohol or drug abuse). Patients 
with known or suspected hypersensitivity to 
quinolone, penicillins or other |}-lactam antibac- 
terial agents, or a history of tendonitis while 
taking fluoroquinolones were also excluded, as 
were pregnant or nursing women. Patients 
must not have received another antibacterial 
agent within 7 days of study entry, been treated 
with an investigational drug, vaccine or device 
within the past month or participated in a pre- 
vious study of gemifloxacin. Concurrent use of 
sucralfate, probecenid or systemic steroids (>10 
mg/day prednisolone or equivalent) was prohib- 
ited. 

Study design 

This was a double-blind, double-dummy, 
multicenter, parallel-group study. Patients were 
randomized to receive either: oral gemifloxacin 
(Factive®; SmithKline Beecham Pharma- 
ceuticals, Harlow, UK) 320 mg once-daily for 5 
days with oral amoxicillin/ clavulanate-placebo 
three-times daily for 7 days; or, oral amoxi- 
cillin/clavulanate 500/125 mg (Augmenting 
SmithKline Beecham Pharmaceuticals, Harlow, 
UK) three-times daily for 7 days with oral gemi- 
floxacin-placebo once-daily for 5 days. 

Patients were assessed at five clinic visits 
over a period of approximately 5 weeks: 
screening (Day 0), on-therapy (Day 2-4), end of 
therapy (Day 9-11), follow-up (Day 14-21) and 
long-term follow-up (Day 28-35). Full medical 
history was recorded at screening, and a physi- 
cal examination conducted. A chest X-ray film 
was obtained at this visit, or within 48 h of 
enrollment, to preclude a diagnosis of pneumo- 
nia. Patients were also required to have had 
forced expiratory volume in one second (FEVj) 
measured within the previous 12 months. If 
not, an assessment was scheduled for between 
the end of therapy and long-term follow-up. 
Vital signs, clinical signs and symptoms of 
AECB were evaluated at all visits, and ausculta- 
tory assessments were made for wheeze, rales 
and crepitations. Peak expiratory flow (PEF) 
was evaluated at screening, follow-up and long- 
term follow-up. 



Sputum samples were collected at screening 
and, where possible, at the end of therapy, fol- 
low-up and long-term follow-up, or at the time 
of study withdrawal. Sputum was assessed in a 
central laboratory by Gram-staining, routine 
microbiology culture, and susceptibility testing 
(performed according to National Committee 
for Clinical Laboratory Standards guidelines 28 ). 
Purulence, assessed by microscopy, was 
defined as >25 white blood cells per field and 
<10 squamous epithelial cells at lOOx magnifi- 
cation; a sputum sample was only considered 
evaluable if these criteria were met. Only 
organisms identified from evaluable samples 
were regarded as pathogenic. 

The study was conducted in accordance 
with Good Clinical Practice guidelines and the 
revised Declaration of Helsinki (1996). An insti- 
tutional review board (or ethics committee) 
approved the protocol at each center, and all 
patients provided written informed consent. 

Efficacy assessments 

The primary efficacy measure was clinical 
response at follow-up. Secondary efficacy mea- 
sures included clinical response at end of thera- 
py and at long-term follow-up, and bacteriolog- 
ical response at end of therapy, follow-up and 
long-term follow-up. 

Clinical outcome was determined by com- 
paring signs and symptoms of AECB (severity 
of cough and dyspnea, auscultatory findings, 
evaluation of sputum characteristics) with those 
from the previous visit. At the end of therapy, 
clinical outcome was classed as clinical success 
(sufficient improvement/resolution of signs and 
symptoms such that no additional antibacterial 
therapy was indicated), clinical failure (insuffi- 
cient improvement/deterioration of signs and 
symptoms such that additional antibacterial 
therapy was indicated) or unable to determine 
fan assessment could not be made). Patients 
designated a clinical success at end of therapy 
were assessed at follow-up, and outcome was 
determined as clinical success, clinical recur- 
rence (reappearance or deterioration of signs 
and symptoms such that additional antibacterial 
therapy was indicated) or unable to determine. 
Patients who were clinical successes at follow- 
up were assessed at long-term follow-up and 
outcome determined as clinical success, clini- 
cal recurrence or unable to determine. 




Bac 
culture 
each p. 
follow- 
(elimir 
pathog 
sumed 
repeat 
clinical 
rence ( 
culture 
eradica 
visit bu 
sistent 
repeat 
failure/ 
mine. / 
matic p 
rial thei 
the end 
low-up 
identifi 
requirin 
category 
The 
(only ap 
tial pat; 
initial p 
eradicat 
or any 
was def 
sumed) 
superini 
as recui 
or a nev 
its. An i 
also cor 

Safety 

Adv* 
leading 
events * 
and pre 
(mild, nr. 
relation 
unlikek 
reporting 
until the 
Laborat< 
istry anc 
ing, on-l 



t 



GROUP 



GEM1FLOXACIN VERSUS AMOXJOLUN/ CLAVULANATE IN THE TREATMENT OF ACUTE EXACERBATIONS OF CHRONIC BRONCHITIS 317 



aning 
i, fol- 

time 
. in a 
utine 
tsting 
littee 
:s 28 ). 

was 



Bacteriological outcome based on sputum 
culture and Gram-staining was assessed for 
each patient at the end of therapy and at both 
follow-up visits and classified as: eradication 
(elimination/continued absence of initial 
pathogen from a repeat sputum culture); pre- 
sumed eradication (absence of an evaluable 
repeat sputum culture in a patient who was a 
clinical success); bacterial persistence/recur- 
rence (presence of original pathogen on repeat 
culture at the end of therapy/initial pathogen 
eradicated, or presumed eradicated at previous 
visit but reappeared); presumed bacterial per- 
sistence/recurrence (absence of evaluable 
repeat culture in a patient who was a clinical 
failure/clinical recurrence); unable to deter- 
mine. A new pathogen isolated from a sympto- 
matic patient who required additional antibacte- 
rial therapy was considered a superinfection at 
the end of therapy and a new infection at fol- 
low-up or long-term follow-up. New pathogens 
identified in non-symptomatic patients not 
requiring additional antibacterial therapy were 
categorized as colonization. 

The per-patient bacteriological response 
(only applicable to patients with at least one ini- 
tial pathogen) was defined as a success if all 
initial pathogens were eradicated or presumed 
eradicated, with no evidence of superinfection 
or any new infections. Bacteriological failure 
was defined as persistence (documented or pre- 
sumed) of one or more initial pathogens or 
superinfection at the end of therapy visit, and 
as recurrence of one or more initial pathogens 
or a new infection at either of the follow-up vis- 
its. An assessment of unable to determine was 
also considered as bacteriological failure. 

Safety assessments 

Adverse experiences were elicited by non- 
leading questioning at each visit. All adverse 
events were recorded by WHO body system 
and preferred term, and classified by severity 
(mild, moderate or severe) as well as presumed 
relationship to the study drug (not related, 
unlikely, suspected or probable). Patients 
reporting adverse experiences were followed up 
until the condition had subsided or stabilized. 
Laboratory tests for hematology, clinical chem- 
istry and urinalysis were performed at screen- 
ing, on-therapy and at the end of therapy. 



Statistical analysis 

Assuming an underlying equivalent clinical 
response rate of 88% at follow-up, 444 
patients (222 in each treatment group) were 
required to give a power of 90% to detect that 
the lower limit of the two-sided 95% confi- 
dence interval (CI) for a difference in rates 
(gemifloxacin minus amoxicillin/clavulanate) 
was no less than -10% (indicating non-inferior 
efficacy of gemifloxacin) 29 . 

Efficacy analyses were performed on four 
different data-sets: the intent-to-treat (ITT) pop- 
ulation, comprising all randomized patients who 
took at least one dose of study medication; the 
bacteriology ITT population, consisting of ITT 
patients who also had at least one pathogen 
identified at screening; the clinical per-protocol 
(PP) population, comprising all ITT patients 
who adhered to the study protocol; and the 
bacteriology PP population, which included all 
bacteriology ITT patients who did not violate 
the protocol. Patients with an outcome of 
unable to determine were excluded from the 
PP populations. Safety analyses were per- 
formed using the ITT population. 

All efficacy variables were analyzed by 
unstratified comparison of proportions between 
treatment groups for the clinical PP population. 
Two-sided 95% CIs were used to estimate the 
difference in proportion of successes between 
treatments. The analysis was repeated for the 
FIT population and similar analyses were car- 
ried out for the secondary efficacy variables. All 
other intergroup differences were evaluated 
using Fisher's exact test. 



RESULTS 

Patients' characteristics 

A total of 600 patients were enrolled into 
this study, of whom 304 were randomized to 
treatment with gemifloxacin and 296 to amoxi- 
cillin/clavulanate. All patients received at least 
one dose of study medication and were there- 
fore included in the ITT population. A total of 
287 and 275 patients from the two groups, 
respectively, completed the study. Reasons for 
the 38 withdrawals included adverse experi- 
ences (10 and 9 patients, respectively), proto- 
col deviations (6 patients in each group), insuf- 
ficient therapeutic effect (further antibacterial 
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treatment indicated; 1 patient in each group), 
lost to follow-up (4 patients treated with amoxi- 
cillin/clavulanate) and patient request (1 patient 
in the amoxicillin/clavulanate group). 

The clinical PP population at follow-up 
comprised 268 patients who had received 
gemifloxacin and 266 treated with amoxi- 
cillin/clavulanate. Both the ITT and clinical PP 



follow-up populations were generally well 
matched for baseline demographics between 
the two groups, although slightly more males 
than females received amoxicillin/clavulanate 
(Table 1). While clinical characteristics and 
smoking history were also generally compara- 
ble between the two groups, a greater propor- 
tion of gemifloxacin-treated patients had expe- 



Table 1 - Patient characteristics at screening (ITT and clinical PP follow-up populations). 



Characteristic 



Clinical PP follow-up 



Gemifloxacin Amoxicillin/clavulanate Gemifloxacin Amoxicillin/clavulanate 
320 mg od 500/125 mg tid 320 mg od 500/125 mg tid 
(n=304) (n=296) (n=264) (n=266) 



Gender, n. (%) 

Male 

Female 

Age (years) 
Mean (SD) 
Range 

Weight (kg) 
Mean (SD) 
Range 

Race, n. (%) 

White 



162 (53.3%) 
142 (46.7%) 

64:2 (11.7) 
40-92 

72.1 (15.5) 
38-130 

302 (99.3%) 



Duration of chronic bronchitis (years) 



Mean (SD) 
Range 

FEV, (% predicted), n. (%) 

<50% 
50-70% 
>70% 
Unknown 



13.6 (11.6) 
1.9-78.8 

104 (34.2%) 
70 (23.0%) 

113 (37.2%) 
17 (5.6%) 



177 (59.8%) 
119 (40.2) 

64.0 (12.1) 
41-97 

74.2 (15.9) 
40-148 

293 (99.0%) 

13.6 (10.5) 
2.0-58.8 

90 (30.4%) 
80 (27.0%) 
111 (37.5%) 
15 (5.1%) 



Exacerbations treated with antibacterials in previous year, n. (%) 



0 

1-4 

>4 

Unknown 



19 (6.3%) 
226 (74.3%) 
58 (19.1%) 
1 (0.3%) 



Smoking history (n. of pack yrs), n. (%) 

0 96(31.6%) 

>0-30 112(36.8%) 

> 30 92 (30.3%) 

Unknown 4 (1.3%) 

Smoked regularly in past month, n. (%) 

Yes 103 (33.9%) 



24 (8.1%) 
231 (78.0%) 
41 (13.9%) 
0 

96 (32.4%) 
113 (38.2%) 
82 (27.7%) 
5 (1.7%) 

117 (39.5%) 



141 (53.4%) 
123 (46.6%) 

64.1 (11.7) 
40-92 

72.5 (15.6) 
38-130 

262.(99.2%) 

13.5 (11.8) 
1.9-78.8 

91 (34.5%) 
60 (22.7%) 
101 (38.3%) 
12 (4.5%) 

17 (6.4%) 
193 (73.1%) 
53 (20.1%) 
1 (0.4%) 

88 (33.3%) 
96 (36.4%) 
77 (29.2%) 
3 (1.1%) 

90(34.1%) 



157 (59.0%) 
109 (41.0%) 

63.8 (12.2) 
41-97 

74.5 (16.3) 
40-148 

263 (98.9%) 

13.5 (10.6) 
2.0-585.8 

80 (30.1%) 
73 (27.4%) 

102 (38.3%) 
11 (4.1%) 

24 (9.0%) 
203 (76.3%) 
39 (14.7%) 
0 

86 (32.3%) 

103 (38.6%) 
73 (27.4%) 

4(1.5%) 

106 (39.8%) 
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ricnced more than four exacerbations requiring 
antibacterial therapy in the year prior to study 
entry (19.1% versus 13.9% on amoxi- 
cillin/clavulanate for the ITT population, with 
similar proportions in the clinical PP follow-up 
population). Baseline FEV 1 was less than 50% 
of predicted in approximately one-third of 
patients in each treatment group. Most study 
participants were classified as having stage 2 
AECB at study entry (90.8% versus 94.6% for 
the two groups, respectively; ITT population), 
with a further 8.9% of gemifloxacin-treated 
patients and 5.4% of those who received 
amoxicillin/clavulanate having severe, stage 3 
disease. 

Clinical efficacy 

The clinical success rates at follow-up in the 
clinical PP population were 93.6% for gemi- 
floxacin and 93.2% for amoxicillin/clavulanate. 
The 95% CI for the treatment difference was - 
3.9 to 4.6%, demonstrating that gemifloxacin 
was at least as effective as amoxicillin/clavu- 
lanate in terms of clinical response. Clinical 
success rates were 95.5% and 96.7% in the 
two groups, respectively, at the end of therapy 
and 87.2% and 87.4% at long-term follow-up 
{figure J). In all, 6.0% of gemifloxacin-treated 
patients and 5.5% of those who received 
amoxicillin/clavulanate experienced a clinical 
recurrence between the follow-up and long- 
term follow-up visits. 

Clinical evaluation revealed a rapid improve- 



ment in signs and symptoms of AECB in both 
treatment groups on therapy. Similarly, there 
was a marked decrease in the proportions of 
patients with auscultatory findings on chest 
examination during the course of the study. 
The proportions of patients with wheeze 
decreased from 79.9% in the gemifloxacin 
group and 76.7% in the group randomized to 
amoxicillin/clavulanate at screening to 28.8% 
and 31.2%, respectively, at follow-up, with the 
proportions of patients with rales decreasing 
from 75.8% to 17.0% for gemifloxacin and 
from 82.8% to 18.0% for amoxicillin/clavu- 
lanate over the same period of time. Small but 
sustained improvements in pulmonary function 
were also apparent during the study. Percent 
predicted flow rate increased from 51.2% at 
screening to 56.2% at follow-up with gemi- 
floxacin and from 50.9% to 60.3%, respective- 
ly, with amoxicillin/clavulanate. 

Bacteriological efficacy 

At least one pathogen was isolated at 
screening in 16.8% of patients in the gemi- 
floxacin treatment group and 16.6% of those 
randomized to receive amoxicillin/clavulanate 
(ITT population). M. catarrhalis was the most 
prevalent pathogen, being isolated from 31.4% 
and 26.5% of patients in the two groups, 
respectively (bacteriology ITT population) 
(Table 2). H. influenzae was more commonly 
isolated in patients randomized to receive gemi- 
floxacin, while S. aureus was more common in 
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Figure 1 - Ginical success 
rates at the end of therapy, 
follow-up and long-term fol- 
low-up by treatment group 
(clinical PP population). 
•Primary efficacy parameter. 
95% CI for treatment differ- 
ence (gemifloxacin - amoxi- 
cillin/clavulanate) -3.9 to 4.6. 
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those assigned to amoxicillin/clavulanate. Table 
3 shows the susceptibilities of these key 
pathogens to the study drugs compared with 
those of a panel of other antibacterials, includ- 
ing quinolones, cephalosporins and macrolides. 
For each key pathogen, the minimum inhibito- 
ry concentrations (MICs) for gemifloxacin were 
generally the lowest of all antibacterials tested. 

At screening, 93% of M. catarrhal is isolates 
were found to produce p-lactamase, as were 
9.5% of H. influenzae, 50% of H. parain- 
fluenzae and 91% of S. aureus isolates. Some 
10.5% of S. pneumoniae isolated were found 
to be resistant to penicillin, with intermediate 
susceptibility documented in a further 16%. 
However, with the exception of a single S. 
aureus isolate, which was also resistant to 
methicillin, the MICs of gemifloxacin against all 
of these P-lactamase-producing or penicillin- 
resistant isolates remained low. The S. aureus 
exception had a gemifloxacin MIC of 4.0 
ng/ml. Many initial pathogens also showed evi- 
dence of resistance to macrolide antibacterials 
(54% of S. aureus, 26% of S. pneumoniae 
and approximately 5% of H. influenzae). 
Again, the gemifloxacin MIC remained low 
against these macrolide-resistant isolates. Two 



S. aureus isolates were found to be resistant to 
some quinolone antibiotics; in both cases, 
gemifloxacin had the lowest MIC of all 
quinolones tested. 



Table 2 - Number of patients (%) with key 
pathogens associated with AECB at screening (bacteriol- 
ogy ITT population). 

Pathogen Gemifloxacin Amoxicillin/clavulanate 

320 mg od 500/125 mg tid 
(n-51) (n~49) 

M. catarrhalis 16 (31.4%) 13 (26.5%) 

H. influenzae 13 (25.5%) 8 (16.3%) 

S. pneumoniae 9 (17.6%) 10 (20.4%) 

H. parainfluenzae 2 (3.9%) 0 

S. aureus 1 (2.0%) 10 (20.4%) 



Bacteriological response rates favored gemi- 
floxacin at all time points {Figure 2). For the 
bacteriology PP population, the bacteriological 
success rates at follow-up were 90.9% for 
gemifloxacin and 79.5% for amoxicillin/clavu- 
lanate (95% CI -3.3 to 26.0). Similar findings 



Table 3 - In vitro susceptibilities (MIC^ in mg/ml t unless range is specified) of key pathogens isolated from the 
bacteriology ITT population to gemifloxacin, amoxicillin/clavulanate and other antibacterial agents. 



Antibacterial agent 


M. catarrhalis 


H. influenzae 


S. pneumoniae 


H. parainfluenzae 


S. aureus 






(n=29) 


(n-21) 


<n=19) 


(n=2) 


<n«ll) 




Gemifloxacin 


0.06 


0.03 


0.03 


0.004-0.008 


1 




Amoxicillin/clavulanic acid* 


1 


0.5 


2 


0.5-2 


8 


100 


Levofloxacin 


0.25 


0.5 


1 


0.03 


4 




Trovafloxacln 


0.12 


0.03 


0.25 


<#.015-0.06 


1 


80 


Ciprofloxacin 


0.25 


0.5 


2 


£0.015 


16 




Ofloxacin 


1 


1 


2 


<;0.06-0.12 


16 


<o 

§ 60 


Grepafioxadn 


0.25 


0.25 


0.5 


<;0.015-0.03 


>16 


OJ 
O 


Ampicillin 


16 


0.5 




0.5-64 


>16 


£ 
% 

Q- 40 


Cefuroxime 


16 


2 


4 


0.5-1 




Clarithromycn 


16 


8 


> 16 


4-8 


>16 




Azithromycin 


4 


2 


> 64 


0.5-1 


>64 


20 


Trimethoprim/sulphamethoxazole'' 2 


8 


2 


0.12-0.25 


0.12 




Gentamicin 










0.25 


i o 



• Amoxicillin/clavulanic acid was tested at a 2:1 ratio; MICs are expressed in terms . 
•• Trimethoprim/sulphamethoxazole was tested at a 1/19 ratio; MICs are expressed 
concentration 

Penicillin tested for S. pneumoniae 



of the amoxicillin ratio 
in terms of the trimethoprim 




key 
rio/- 



late 
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were observed at the end of therapy and at 
long-term follow-up. The majority of initial 
pathogens were eradicated or presumed eradi- 
cated at the end of therapy, follow-up and 
long-term follow-up visits in both treatment 
groups (Figure 3). Only three initial pathogens 
eradicated or presumed eradicated at the end 
of therapy were isolated again at follow-up (one 
isolate of H. influenzae in the gemifloxacin 
group and isolates of Proteus mirabilis and 



Pseudomonas aeruginosa in the amoxi- 
cillin/clavulanate group). One further isolate 
(M. catarrhalis from a gemifloxacin-treated 
patient) was presumed to have recurred at fol- 
low-up, on the basis of clinical failure in the 
absence of an evaluable sputum culture. Three 
pathogens in the gemifloxacin group and two 
in the amoxicillin/clavulanate group were pre- 
sumed to have recurred at long-term follow-up. 
One patient in the gemifloxacin group was also 
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Figure 2 - Bacteriological 
success rates at the end of 
therapy, follow-up and long- 
term follow-up by treatment 
group (bacteriology PP popu- 
lation). 
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Figure 3 - Per-pathogen 
bacteriological outcome at the 
end of therapy, follow-up and 
long-term follow-up by treat- 
ment group. 
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found to have a superinfecting pathogen at the 
end-of-therapy visit (R aeruginosa), with a new 
infection documented in another gemifloxacin- 
treated patient at long-term follow-up 
(Enterobacter cloacae). 

Clinical or bacteriological failures could gen- 
erally not be explained on the basis of MIC val- 
ues for either of the study drugs, since these 
were typically low, particularly for gemifloxacin. 
The highest screening MIC value associated 
with subsequent treatment failure in the gemi- 
floxacin group was seen in a patient with an 
initial isolate of R aeruginosa with a MIC for 
gemifloxacin of 0.5 ^ig/ml. This patient, who 
also had an initial isolate of S. pneumoniae 
with a gemifloxacin MIC of 0.03 jig/ml, was a 
clinical and bacteriological success at the end of 
therapy, but a failure due to presumed bacterio- 
logical recurrence at the follow-up visit. A total 
of 9 patients treated with amoxicillin/clavu- 
lanate had isolates with MIC values >1 jig/ml 
for amoxicillin for either an initial pathogen at 
screening or persistent/recurrent pathogens or 
new infections associated with treatment failure 
(Table 4). 

Safety 

Ninety-five patients (31.3%) who received 
gemifloxacin and 104 (35.1%) of those treated 
with amoxicillin/clavulanate reported adverse 
experiences during the course of this study. 
Gastrointestinal disturbances were the most 
common adverse event in both treatment 
groups, occurring in 10.5% of gemifloxacin- 
treated patients and 18.9% of those on amoxi- 



cillin/clavulanate. The only adverse experience 
reported by at least 5% of patients in either 
treatment group was diarrhea, which was sig- 
nificantly more frequent with amoxicillin/clavu- 
lanate (11.5% compared with 2.3% for gemi- 
floxacin; p <0.01). Adverse experiences sus- 
pected or probably related to therapy were 
reported in 11.2% of gemifloxacin-treated 
patients and in 19.3% of patients in the amox- 
icillin/clavulanate group (Table 5). 

The proportions of patients withdrawing 
from the study due to adverse experiences were 
comparable between the two treatment groups 
(3.3% for gemifloxacin and 3.0% for amoxi- 
cillin/clavulanate). No single adverse experience 
resulted in the withdrawal of more than one 
patient in the gemifloxacin group, while 5 
patients treated with amoxicillin/clavulanate 
withdrew due to diarrhea. 



Table 5 - Number (%) of patients with adverse expe- 
riences suspected or probably related to the study med- 
ication of patients). 

Adverse Gemifloxacin Amoxicillin/clavulanate 




experience 


320 mg od 
(n=304) 


500/125 mg tid 
(n=296) 


Total 


34 (11.2%) 


57 (19.3%) 


Nausea 


8 (2.6%) 


4 (1.4%) 


Diarrhea 


7 (2.3%) 


31 (10.5%) 


Dizziness 


3 (1.0%) 


3 (1.0%) 


Abdominal pain 


2 (0.7%) 


3 (1.0%) 


Vomiting 


2 (0.7%) 


3 (1.0%) 


Dyspepsia 


1 (0.3%) 


4 (1.4%) 



Table 4 - Pathogens associated with clinical or bacteriological failure in either treatment group. 



Pathogen 



N. of failures on 
amoxicillin/clavulanate 



Amoxicillin/clavulanate 
MIC 



N. of failures 
on gemifloxacin 



Gemifloxacin 
MIC 



P. aeruginosa 
P. mirabilis 
S. pneumoniae 
H. influenzae 
S. aureus 
S. marcescens 
E. coli 



2 
2 
1 
1 
1 
1 
1 



16->32 ug/ml 
1-4 ug/ml 
8 ug/ml 
2 ug/ml 
2 ug/ml 
>32 ug/ml 
8 ug/ml 



1* 



0.5 ug/ml . 



0.03 ug/ml 



* Pathogens isolated from a single patient 
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The proportions of patients reporting severe 
adverse experiences were similar in the two 
treatment groups (3.6% and 4.1%, respective- 
ly). The most frequently reported severe 
adverse events were dyspnea (3 patients) and 
headache (2 patients) for gemifloxacin, and 
bronchitis (3 patients) and diarrhea (2 patients) 
for amoxicillin/clavulanate. Serious adverse 
experiences occurred in 10 patients (3.3%) 
treated with gemifloxacin and in 5 (1.7%) of 
those who received amoxicillin/clavulanate. 
However, only one of these adverse experi- 
ences was suspected or probably related to the 
study medication (one case of insomnia with 
gemifloxacin). A total of 3 patients died during 
the course of the study, all from the gemi- 
floxacin treatment group (2 patients due to res- 
piratory insufficiency and 1 due to cardiac 
arrest), but none of these deaths were consid- 
ered related to therapy. 

Very few patients experienced vital signs of 
potential clinical concern during the course of 
the study (<1%). The numbers of patients with 
liver function tests or other laboratory values of 
potential clinical concern were also low and 
similar in both treatment groups (<2%). 



DISCUSSION 

Results from this randomized, well-con- 
trolled clinical study clearly demonstrate that 
gemifloxacin (320 mg once-daily for 5 days) is 
as effective and well tolerated for the treatment 
of AECB as amoxicillin/clavulanate (500/125 
mg three-times daily for 7 days). High clinical 
response rates were seen in both treatment 
groups approximately one week after the end 
of therapy (93.6% and 93.2%, respectively). 
The response rates seen in this study are com- 
parable to those of other recently reported tri- 
als, some of which included anfibacterials dosed 
more frequently or for longer durations than 
gemifloxacin (up to 10 or 14 days) ii.i5-i9.3o_ 
The once-daily dosing regimen and short treat- 
ment duration of gemifloxacin does not there- 
fore appear to compromise therapeutic efficacy 
and may in fact be expected to promote 
patient compliance with the treatment regimen 
31 , potentially reducing the risk of development 
of resistance in the target pathogens. 

The most frequent pathogens isolated at 
screening in this study were M. catarrhalis, H. 



influenzae, S. pneumoniae, H. parainfluen- 
zae and S. aureus, all of which are commonly 
associated with AECB of bacterial origin 4 . The 
growing incidence of resistance to p-lactam and 
macrolide antibiotics among these common res- 
piratory pathogens is well documented 5 " 9 . In 
this study, almost 55% of baseline isolates 
showed evidence of b-lactam resistance, with 
about 15% also resistant to macrolides. In con- 
trast, only two S. aureus isolates were found to 
have reduced susceptibility to quinolone antibi- 
otics at baseline. Despite these underlying levels 
of antibacterial resistance, bacteriological 
response rates supported the clinical findings. 
Overall eradication rates for bacteriologically 
evaluable patients were also high, particularly in 
the gemifloxacin group. Most treatment failures 
could not be explained on the basis of the sus- 
ceptibility of the initial pathogen, with gemi- 
floxacin MICs generally much lower than those 
of the other antibacterial agents tested at base- 
line. The number of patients found to have 
positive sputum samples in this study was low 
(17% and 16% of patients in the gemifloxacin 
and amoxicillin/clavulanate treatment groups, 
respectively). A possible explanation for this is 
the transportation of sputum samples to the 
central laboratory for microbiological assess- 
ment. Ideally the sputum samples should have 
been immediately cultured at the study centers. 
This may also explain the apparent discrepancy 
in the rank order of pathogens from the 
expected of H. influenzae, S. pneumoniae, 
etc. 

Recent safety concerns regarding the poten- 
tial for serious adverse effects with trova- 
floxacin, one of the newer fluoroquinolones, 
have highlighted the need for a fluoroquinolone 
with enhanced Gram-positive activity and a 
favorable tolerability profile 21 * 22 . Gemifloxacin 
was well tolerated in this elderly population 
with chronic respiratory disease. Withdrawals 
due to adverse experiences were low in both 
treatment groups (approximately 3%), with gas- 
trointestinal disturbances the most common 
adverse event seen in either arm. Only one 
serious adverse event was reported of suspect- 
ed or probable relationship to the study drug 
(one case of insomnia in a gemifloxacin-treated 
patient). Very few patients had liver function 
tests or other laboratory values of potential clin- 
ical concern during the course of the study. 

In summary, the results of this study suggest 
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that gemifloxacin administered orally once-daily 
for 5 days is effective and well tolerated as 
empirical therapy for the treatment of acute 
bacterial exacerbations of chronic bronchitis, 
providing a useful alternative to current stan- 
dards of care. 

Acknowledgements: The authors wish to acknowledge 
the following international study investigators: J-M. 
Coupez, S. Bresseleers, F. Heyvaert, J. Heyvaert, P 
Roelands t D. Rozen (Belgium), V. Backer (Denmark),' A 
Altraja (Estonia), S. Kyroenpalo, O. Rossi, J. Jaakola 
(Finland), A. Boye, D. Fanien, R. Eoche, P. Godde, M 
Bonnefoy, M. Harroch, P. Sebastien, P. Boisson, E. Pace 
J. Richter, B. Schmitt, G. Constantin, S. Couret, A. De 
Bonneval, F. Dessus, J. Dubreuil, C Copere, M.' Fleury 
P. Jaquier, B. Marino, J. Richard, D. Varona, F. Adam, j! 
Roblot, J. Nicolas, F. Spilthooren, E. Plantrou, A. Cohen 
G. Forcada, T. Baleyte, D. Levy, H. Pujade, Y. Verhilie,' 
P. Boisnault, M. Clerc, P. Levha, A. Elsawi, D. Boggetto] 
M. Catel, N. Ecochard, B. Mongourdin, F. Peters Nl' 
Pozo, J-C Lesault, A. Serrero, J-M. Huet, D. Colombana 
P. Boyer, A. Campagne, P. Leprince, M. Lejeune Wright 
P. Loiselet, J. Noel, D. Balere, G. Etchegary (France) D 
Boehme, O. Brueckner, M. Deters, D. Fell, U. Hamest J 
Junggeburth, P. Krupp, J. Lehnert, G. Malburg, J. Sauter 
C. Schindler, J. Staebler, W. Tzimas, C. Uhde, F. Voqel' 
W. Wagner, G. Weber, T. Welte, W. Weede, C. Baestlein,' 
V. Grimm-Sachs, G. Semrau, J. Weoeres (Germany), B 
CTDoherty, A. Hennigan, F. Bradbury, D. Forde C 
MacNamara, M. Belton, A. Howard, V. Lonergan, P. 
Harrington, A. Byrne, G. Finian, D. O'Brien, P McVey 
M. Coyne, K. Kelly (Ireland), A. Skag (Norway) & 
Landberger (Sweden) ^ W. Can, I. James, K. Korlipara, R 
DuncaJf, I. Caldwell, R. Cranfield (United Kingdom), 



REFERENCES 

1 Woolcock AJ. Epidemiology of chronic airways disease 
Chest 1989; 96, (suppl 3): 302S-6S. 

2 Garibaldi RA. Epidemiology of community-acquired res- 
piratory tract infections in adults: incidence, etiology and 
impact. Am J Med 1985; 78 (suppl 6B): 32-7. 

3 Bilas A. Lower respiratory tract infection. Prim Care 
1990; 17: 811-14. 

4 Ball P, Harris JM, Lowson D, Tiiiotson G, Wilson R 
Acute infective exacerbations of chronic bronchitis. Quart j 
Med 1995; 88: 61-8. 

5 Doem GV. Trends in antimicrobial susceptibility of bac- 
terial pathogens of the respiratory tract. Am J Med 1995- 99 
(suppQ: 35-75. 

6 Thomsberry C, Ogilvie O, Kahn J, Mauriz Y and the 
Laboratory Investigator Group. Surveillance of antimicrobial 
resistance in Streptococcus pneumoniae, Haemophilus 
influenzae and Moraxella catarrhalis in the United States in 
1996-1997 respiratory season. Diagn Microbiol Infect Dis 
1997; 29: 249-57. 

7 Doem GV, Broggemann A, Holtey HP Jr, Rauch AM. 
Antimicrobial resistance of Streptococcus pneumoniae recov- 
ered from outpatients in the United States during the winter 
months of 1994 to 1995: results of a 30 center national sur- 
veillance study. Antimicrob Agents Chemother 1996- 40- 
1208-13. 

8 Schito GC, Mannelli S, Pesce A. Trends in the activity 
of macrolide and beta-lactam antibiotics and resistance devel- 
opment. Alexander Project Group. J Chemother 1997; 9 



(suppl 3): 18-28. 

9 Baquero F, Garcia-Rodriquez JA, Garcia de Lomas J 
Aquilar L. Antimicrobial resistance of 1,113 Streptococcus 
pneumoniae isolates from patients with respiratory tract infec- 
tions in Spain: results of a 1-year (1996-1997) multicenter 
surveillance study. The Spanish Surveillance Group for 
Respiratory Pathogens. Antimicrob Agents Chemother 1999; 
43: 357-9. 

10 Todd PA, Benfield P. Amoxycillin/clavulanic acid: an 
update of its antibacterial activity, pharmacokinetic properties 
and therapeutic use. Drugs 1990; 39: 264-307. 

11 Leophonte P, Baldwin RJT, Pluck N. Trovafloxacin ver- 
sus amoxicillin/clavulanic acid in the treatment of acute exac- 
erbations of chronic obstructive bronchitis. Eur J Clin 
Microbiol Infect Dis 1998; 17: 434-40. 

12 Read RC, Kuss A, Berrisoul F, Kearsley N, Torres A, 
Kubin R. The efficacy and safety of a new ciprofloxacin sus- 
pension compared with co-amoxiclav tablets in the treatment 
of acute exacerbations of chronic bronchitis. Resp Med 1999; 
93: 252-61. 

13 Destache CJ, Dewan N, O'Donohue WJ, Campbell JC, 
Angelillo VA. Clinical and economic considerations in the 
treatment of acute exacerbations of chronic bronchitis J 
Antimicrob Chemother 1999; 43 (suppl A): 107-13. 

14 Bail P, Geddes A, Rolinson G. Amoxycillin davulanate: 
an assessment after 15 years of clinical application. J 
Chemother 1997; 9: 167-98. 

15 Chodosh S, McCarty J, Farkas S et al. Randomized, 
double-blind study of ciprofloxacin and cefuroxime axetil for 
treatment of acute bacterial exacerbations of chronic bronchi- 
tis. Clin Infect Dis 1998; 27: 722-9. 

16 DeAbate CA, Bettis R, Munk ZM et al. Effectiveness of 
short-course therapy (5 days) with grepafloxacin in the treat- 
ment of acute bacterial exacerbations of chronic bronchitis 
Clin Ther 1999; 21: 172-88. 

17 DeAbate CA, Henry D, Bensch G et al. Sparfloxacin vs 
ofloxacin in the treatment of acute bacterial exacerbations of 
chronic bronchitis: a multicentre, double-blind, randomized 
comparative study. Chest 1998; 114: 120-30. 

» DeAbate CA, Myers D, Henry D et al. Efficacy and tol. 
erabihty of once-daily grepafloxacin compared with clar- 
ithromycin in the treatment of acute bacterial exacerbations of 
chronic bronchitis. Clin Drug Invest 1999; 17: 21-31. 

19 O'Doherty B, Daniel R. Treatment of acute exacerba- 
tions of chronic bronchitis: comparison of trovafloxacin and 
amoxicillin in a multicentre, double-blind, double-dummy study 
Trovafloxacin Bronchitis Study Group. Eur J Clin Microbiol 
Infect Dis 1998; 17: 441-6. 

20 Sanders CC. Ciprofloxacin: in vitro activity, mechanism 
of action and resistance. Rev Infect Dis 1988; 10: 516-27. 

21 European Agency for the Evaluation of Medicinal 
Products. Public statement on Trovan/Trovan IV/Turvel/ 
Turvel IV (trovafloxacin/alatrofloxacin). Recommendation to 
suspend the marketing authorisation in the European Union 
EMEA/18046/99. 15 June 1999. ^ 

22 Food and Drug Administration, US Department of 
Health and Human Services. FDA Talk Paper: FDA issues 
public health advisory on liver toxicity associated with the 
antibiotic Trovan. 9 June 1999. 

23 Cormican MG, Jones RN. Antimicrobial activity and 
spectrum of LB20304, a novel fluoronaphthyridone. 
Antimicrob Agents Chemother 1997- 41- 204-11 

„ 0 o™ Kim M " Y ' Paek KS > Cho ° YS - SB-265805 
(LB20304a): in vitro antibacterial activity against respiratory 
tract pathogens. Abstract F-093. Presented at the 38th 
Annual Interscience Conference on Antimicrobial Agents and 
Chemotherapy, San Diego 1998. 

/. D oLn ae ^ K * S ' Kim M ' Y ' Cho ° Ys - SB-265805 
(LB20304a): in vitro antibacterial activity and spectrum 
Abstract F-092. Presented at the 38th Annual Interscience 





yGROUP 



>mas J, 
>coccus 

* infec- 
ticenter 
>up for 

• 1999; 




GEMIFLOXACIN VERSUS AMOXICILLIN/ CLAVULANATE IN THE TREATMENT OF ACUTE EXACERBATIONS OF CHRONIC BRONCHITIS 325 



t Conference on Antimicrobial Agents and Chemotherapy, San 
" Diego 1998. 

2 « Brenwald N, Gill MJ, Boswell F, Wise R. Activity of 
gemifloxacin against S. pneumoniae in strains resistant to flu- 
oroquinolones by an efflux mechanism. J Antimicrob 
Chemother 1999; 44 (suppl A): 145. 

27 Davies T, Kelly LM, Jacobs MR, Appelbaum PC. 
Activity of gemifloxacin (SB-265805) compared with other 
quinolones against quinolone-resistant Haemophilus influen- 
zae. Abstract 1499. Presented at the 39th Annual 
Interscience Conference on Antimicrobial Agents and 
Chemotherapy, San Francisco 1999. 

28 National Committee for Clinical Laboratory Standards. 



Methods for dilution antimicrobial susceptibility tests for bacte- 
ria that grow aerobically. Fourth ed. Approved standard. 
NCCLS document M7-A4. Wayne, Pa. NCCLS. 1997. 

29 Makuch R, Simon R. Sample size requirements for 
evaluating a conservative therapy. Cancer Treat Rep 1978; 
62: 1037-40. 

30 Vetter N, Argryopoulou-Pataka P, Droszcz W et al. 
Efficacy and safety of once-daily and twice-daily clarithromycin 
formulations in the treatment of acute exacerbations of chron- 
ic bronchitis. Adv Ther 1999; 16: 13-21. 

31 Cockbum J, Gibberd RW, Reid AL, Sanson-Rsher RW. 
Determinants of non-compliance with short-term antibiotic 
regimens. Br Med J 1987; 295: 814-8. 



165805 
ectrum. 
rscience 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



U BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

03 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



/ 




